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nti/>*, m®/X;V7W{i^ ai»iJii«i©K7hif 

;H9K 1 92. ■ • 1 QN^WtSo §/X;H 9K 1 

92, -igNii. mi^yY(D^^mm^. ^xm 
\''y\'mm?>o ±mmtzt. -^mmcm 

L = N/ (s • D • k) 

cac. s«N®!^!IST'*^2W±^Offiit(7)m k(i 

N/s i:aiHc^®M^{c^§ 2i:i±<Dm(Dm. d 
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immmmi 

filf-y^LtUr. L = N/ (s • D • k) 45M^S 

mm 2 ] ^.ics 1 mmmK^^^x. 

So 

m^y Fl8iJ¥a*^ m^M^m'p. (s - 1 ) 
m^^y Figf]¥a*v ia^t« s -xkmo^^mm 

k F y F<D F 7 F V F U y i'T.m^^^ F 7 
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m^m h'y hm^t?>rci!b(Dmm f-v fj^^ics 

F 7 F 5 F -v F fltfifc/gfig? n-l. J; 9 . WfBSiK 

«0F7 Fjg^g^Tw^^s^s^^^vi^-r'Sgij-r-s 
immi ] 1 w.mmm\cu^x. 

m(Dm\c^\^'x, mi^yhB^^Ti^-f^im 

I. 

k mysif'micmM-irixt^^?, c t mmtt^ mi 

imma: fJ^lt^r(Rl(i:-St;7^T'I31-fe© f y 

ymi&tzrcibmm F7 hMmM^mftibxrsi 

S F7 FJgfigS^T W^*'rS9]WJ'N7 F^ffli/^tEn 

mi^m.mhm\cms.m\'^y vmrnm-t. 

mm\mmn.m\m\iy^i. mwjj^m 

0 1 Lsis s , mm F 7 F jg^gg^c^i'L^iS 
m^mwmm YyVMyf-mm-nLtcmm 
II 7 ^ k . sws F 7 F jgfiggj^T mmt 

mmmc *) t<:#ffitSSfIfE F 7 F Jg^^CfBS*^ 

WiaSsglf 7^k t UT, N/s tSlHc^Cffl^Jc^ 
MfHfMStf7f-L tLt, L = N/(s-D-k)^ 

imm^^ rnmrnmnnm^z^'x. 

nrcWJ*- Ficjsu/c^ 1 (DmrnnTs^^ ym'oig 
wfa^if7 9^k^a!«t«is*^ mitt\fzm\'t 

~ FfcJSi;yc^2®ffl?rWSSS«lf 79^k t LTl:£t 
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MIS, K 'V h mmr \y< niwm^mmK 

iMBi^Soatf, (s-l) YvYm^(HYyY\cn 

mm. 1 2] mm \ i mmm\c^\^^x. 

X\ ±*S;3 [6] s K 'V h &t>"iM4;5-lp] k F 7 h ® K -y 

MTu-^^mz^^^y'^fxmix, s«:afi©F 

7 Fj!)^^ F7 Fffigfcjg^gjnSi^tCtSjflS* 
FMS*7 W-Y^:jfKiitSlS*^*> 

m9mmmrMm\ mmmmmm 
^>m*)ELsskstix^i(onmmt^mm 

[000 1] 

•^F7AX+tyl®7'Jy^HcMt, 1ft. WMK 
CD[S]±^X;l/-/7 F©(Sl±^gtLfc^7 F©J!g«I^ 

[0002] 

C!i^*©SIS] ccaor/uy^?. !|ft'ry^i^'x7 F 

T. 1 9 8 6 4 2fW^® 5 3-2 0 4 

y i' J^x 7 h y X;l/7 U-f oSfig J^S©;^jSi: tc 
'Mmm (yX;l't^7^) *^EPSiJB«i®ii^H7^D<7) 
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kmcm-^n. Nikf:*^sisc^©M^fcfe 

mmmmm • mcmiEnxi^^o 
[0 0 0 3] !i(D-^y^~u~7.m(i. JXmMv 

[0 0 0 4] t/c> *'7-^y:^i/'i7h^U>^'!c:fe 

^j■^^iisSJ#;l:@}iL/•cSlJ©a^l^tbT. mmz-i 

0 7 6 6 5#W4^¥4 - 1 9 0 3 0#a:iffcM5^?n 

t**SJ)?ij'N7 F^fflt^\ 1 [uoi^aET'tt. ^nsy 

X7l'7 W <&M^6V:5J ^' 5 > yT'SKIS-r 5 d t fc <fc 0 ± 
tS:^lRl»c-)£F7 F^Stfctf;: F7 F^J^figL. 

#yx;i'7U'f*^f-nf^ng:&« F7 hfaet K7 fj^ 
a ^-®i!iayx;H8i!)^j^5>y^'rsLt, isio)g 

fctJcJ;'?. ±^S7?l^{caEi^Lfe7')'y±©^F7 

[0 0 0 5] c(Di/y^^)y^x\i, n-mn^'&^x 
m^m^yi; K7 F*<i^-ffl»cfifeTjg/s^n« 

[0006] 

xis^mmmtctbicti. y'xm\i-j^^mm 

F 7 F n±(D'< y^7v - h'm±tz c tmii^-^ri 

5„ m t5#®S^©/'ca6JC'i'y5'-l'-X^S*^Jp 

en, m(om(otctf)\ci/y{rvyirm^tix\^^ 
[0 0 0 7] tifJl^co^^^-W-x;^^^!;^* 

(Di/yifvyirt^mm-^t>-^tci^. mmm 

[0 0 0 8] ^ 1 (DmMiiX}[^-fy FcD<gTT**-5„ 

'<y^-:rv^v^micmtzitibm. m- 

F 7 FffiH^'ltT'*: < P»g F 7 FfiSfc t I^-[hI±^S 
T'l*«eF7 FA^J^figSnSi^^Ji^tc-rsC 
LV\ Lib^U iitim^o)Py'!fVy'!fxnmiJ;:o 
ttZt. 4 0J-XJ:®±^S^«S*)SLT^F7FttH 

^jffflLfctLTt. 2lHl«±©aSi&iiSt)l'r<2.S*^ 

[0 0 0 9] s/i. mmw,tm.mmh^im^^ 
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[00 10] ±K.(D^^l,c-^yi;7V-]^mM 

2 mMmmmmmc t 

[0 0 11] m^s S3©Ptgffltth'7Ax+-^ys(Dy 

[0 0 12] cn^mm^^s F^Ax+-v>si:/u 
[0 0 13] tiie^t. ^mmmt. i.mmm 

[00 1 4] 

[^^»pytTs/c46®?a] mmmwmwmij 
^nt, H]WMf*±«cF7h«Mi-3. ijjtaEtt> ^ir 

[0 0 1 5] ccf, lIS(OiJtS©K«=&iMStf-v 

[0 0 16] *fgB^©ISaSt>*73^T-{i. 7.^^ym*) 
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e-y^LfcbT, L = N/ (s • D • k) ^ftSM^SC* 
[0 0 17] *^^t<fcn(f, F-y hig^ 

^S73(n]St>m473[&!«^:;^lRlT'Ei^{c«iaiL:fe F-y 

vm-(0Yvmmm\^^'^xmtn^. 

\i^-omis^mw5mmmwjmmK^^^x 
[0 0 18] ±m^km^^y^xm%m'&L\,^ 

—oOWMlii, (s-l) F-y FH^OF'y Kcj^iSL 
/'cHXe^*:^''!' ^y^X F 'y FJgfigSl7 l^-(^mt 

S±^$T\ ±mms F>y FStfiJ^S:^|Bik F-y 
F © F <y F V F U -y rtcoSiS: « F -y F t'^^tx^m 

F-y H^fi)cSl7W^J|gi!)tS<:i:T'*S„ 

[0 0 19] *li§f!^©g^St;;^aJc:l3l>T{i, |^-F 

«y hmmmic J; t) Jgfig* n« F >y F ©±jiS7?iAl©« 
(F'y Hf«y^S!(c^SLfcM) ttX+^^*80 

igLlHl3Sstci±#iJLTS46-5ut*^T't, i»»©««!S 

m / X;V H -y ^ k JcMiJ bTSfeS C t *^T' t So 
ii^^T, x4^t>'i(it)ltliIIKs t/X;l/t;-yg^kt* 
:*:*i^ffiJi:«btt-51, iB«<D)j?«iSRtfiiR*^[Jii±t 
So ^CT'. lS(©0Jm-F«rffltLT. WJ^^F 
^tcg^StAU^^-^- VJ® 0 1 L s X;!/ If -y 
^kfcbTlS*n«J;9fctn{i, ffl^tfSUtl^ 

So 

[0 0 2 0] ciDii'jKmmmi'- YmMitc^ 
•V ym^Mimtk s *^ts^s®{c;suTi^4afiig:s 

[0 0 2 1] X*tvjftOigLla]S[si:yX;Hf'y9^k 
•&»cae© F-y F*^lRl-[5I±^ST'll-{uM/ctf?«:< 
-So cn{i:J;t). 'i'yi':/U-FA^«i6Tami:l55±? 

[0 0 2 2] itfrntammBma. >'7x v-tfy 

t?, 'rxp-®4€i®F7 FJgfi)cffl©4o®F-y FJgfig 
cDF-y F*^S*5F->FffiiSt0fiE?tiSj:9, ^-n?. 

4 ii© F -y F Bm^r u-f ii^^y ifxm 
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[0 0 2 4] s/t, ^PSis^g-r/cfet 1 m 

So ^0^^{c(i« ±^S73[B]s K-y hxiij^s?j|6]k 

5^<:L^ sxklHl(D±^$-pl|ii**B]8iJt»teSJ;5 

tc-rscfc^^-ptSo ^(DIS*, lii^[^®S*SF<y 
F*mS F7 FJgfigS^TJg^?n5®T% F-y FJg 
fi8B«© F'y Hgfi81f14O{^&o*^KlR^TiiK«[^0 

[00 2 5] 

^i/U7)l7.^^ymmy~^y^i^xyh-/Vyii 

[ 0 0 2 6 ] 0 1 t^-r J; ic. EHWJfflltt 1 ffllftX 
^•y*2A^&> XT'y:/€— JUMft^iilfij^ 9a— 7 3 {c 

[H]'\jM&nS<k5{c^oTi/^So +i'l'-y->"7fi> XT 

nr. ^tr^TFu-^n 3ic}0oTffMS;?i«i»caii*± 

[0 0 2 7] ++U'yJ^7±fca. 1 (K) 

L^c:l?]»J'\>y F 1 5 Ki:. i/7y (C) ^ v-yV^J; 
(M) . -fxp- (Y) 03fe<7);^-5-l'>i'^*U/'c 

BlSiJ'N-y F 1 5 K. 15 CMYtt. ^ft:tLT±^273 

5 cMY{i. m^y-^mcmmmi^y f^lt® 

[0 0 2 8] 02tt. BlWN-y Fl 5K, 15CMYCD 
fflM 1 tji>fffit5ffi»cEft5n/c-i'>^i'*x 7 FyX;V 

[0 0 2 9] EnWJ'N'y F 1 5 K±}ctt. K-^yif^m^ 
t?>/XjV7l'-( 1 7 K*W?)n> BlBiJ'N'y F 1 5 C 
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nmt^/XJl'TU-f 1 7 C, 1 7 M. 17 Y*m 

snri/^So <:np)4o<Dyx;P7Wi 7K, 17 

c. 1 7M, 1 7Y(i. wmmf^(Dm^m^\c^^ 

[0 0 3 0] yxyi/ri^-n 7K. 17 c, i7m. 1 

7Y©#^{i. ^SCO'r>'^yX;H 9K 1 92. 
10 [0 0 3 1 ] W±®«(i:j3V>r> ^S^St LT(i. 

mx'commnxm 1 mic f -y h^jg^t, ^ 

tt, WJ'N-y F 1 5 K. 15 CMYH^^M^lflUc 1 |h1 

[0 0 3 2] c cT\ 1 mmm*)(Dmm axT> w 
^sif-y^ti/>^) Hi. mwmmrztii^m 

[0033] 

L = N/ (s • P ■ k) • -(1) 

cctc, Nii. i-3®yX;l/7H'*^frri./'X;l'«ilS 

30 T> X+i'ylftOjgLlHlJ&ii/^d) T'JfeD. fiStcStf 

g-rs 2o©y x;i'©f^-ufiSrjsgitof t) yx;nf -y^ 

f-feSo CCDyX^Hf-y^ktt. WJiB^®F-y htf-y 
N/s tSlHcjgOM^tfeS N^iSS 1 l>A±(DmLX& 

^S;^[Sii -r^'^fc^sns yX/Ko«t'*«o 
40 y^ ii) xmn^o 

[00 3 4] «n£. ±8e(l)S®/^7P<-:5»©*ft0iJ 

[00 3 5] 
[ai] 
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[0036]ai©Wi, N = 30 [/XVW , D=i ^^7?<-^i9:Si:^oit«i:^iU?g-rao 
80 Cnpl] fcLfc^^OlWj-pJfeSo WBi|t-K CO 0 4 0] iSl^-Km X+t^'JgDlLlllSfs 

tLT Tfligj r^lpj Tfiifpfij rSiftp^nffij (D = K yX/l/lf'y^ k = K iJ^ltT-v^ L = 3 0/ 1 

4«s©t-h'^^fflii?nTi30> fnfn®*-H»c 20 so cd (<:igs?nTi.>s„ x^i^i-yjsDjgbiHisjs 

[0037] mii~ F© r^2pt- Kj i: (i, flfe^ r© K 7 h (cjPfjEsi-sr^6g;s:5f-r 5 y^mm-^ti 
mmnt-mt^ct^mtb. mmm im±MMX'mm\k<Dmmy-fyi)'^^±m 

mm^±(D F-y h(Dm) iimm3 e o d p i ( f m^mctmmt^. tk. yx)\^\^y^ k = 1 1 

icm-^tiZo mmi-V} spp a, yX}V\:y^tYyh\iy9tmii^'ct. 

t-F.tofeftiitgiBij'rscfc^gWiL. ^twi 5. mmmi^^yxmR^ncmLh'i sodp it- 

SSpt-F«l/2C01 80dp ItK^^nSo TiS feSCt^E^tSo 1^2(^79^1 = 3 0/1 8 0 
m^e- Fj F J: OiSHKfcaiJSiJtS Ct^ [i) I @©f JjtS©ffi«*^ 1 8 0 d p 1 iB«!® 

@WtU »®iStt^?P-e-F©2^©7 2 Od p it 30 (=N/s) F-y F^^JctBSf-Si: ti&l«tS= 

las^nso rfisaflt-e- Fj fiHtc-iiHiijctcgj 30 [00 4 1] iBiit-Fm g-rstc iiawi^s 

wtsi: fc*swfc »«!»tt«jp€- F©4^© 1 -p. ^<omMmcyX)\'7\y-fmmf^> mm 

4 4 0 dpi iciassnri^So ^^(ceidkijl, c(o±mmb^t±m^^y mm 

[0 0 3 8] g 1 ',c7r.t^Ay^-ji(0MmrA<Dm*) m^mmmi^^w. ti^-5st:t-y F-y ^x 

f-kj ©«i«ttK!cittB^Lfc„ riij^SVf'y^^Lj ®1 ^'-L/-x^>'>i'U:^i^0J:d*ffiK(«l±©^i6<Di|# 

Hfiii5?i!fi*s^uTfc»j> ^I'mmmmi^-y^^i [0042] gjp^r-F-eti, x^+^iisDSLiHiiis 

*^F>y htf-y^ (»gF'y MaoffiK) ©igetcffi^t =2> yX;H^>y^k = 2. iJjtSi;>y9^L= 1 5/3 

«;<)^^^LTv^:5„ rfgjt^i^ilJKj tfi, ^*-F 6 0 [1] Km.-^nr<^^^o 7.=^^ym*)MLm^Sis 
•e©'N-y F©^tTj$S^> WW€~FT'®^n^l i: 40 =2t«, ±SS©H(c§yX;l/i 9K i 92, -jbM 
UT. ffl*fWJfPaLycfc©T-*«o r^'yK«jffi»J (=s-l) F<y Ml*©F«y Fte^^StSBI^W^'-i' 

ta> 'X'y F©^/X;P^|g|»t-^^'n'y^m©MS{ ^ v^:^T«fi?nSi:t;g:l«-r2„ J;oT, 

a-r-feSc waiwasj ta, \^mm-(ym±\cmtzrctbicii, 2 (=s) 

-fXcfflUjicBipJT'ts'^-j^a (x;i/-:/-yF) m(omm*)mimmx'S>^o ttz. /X)Wy^ 

mm=E-fX(D^mi tbX. mitxmbrct>(D k = 2ttt. yX;pe'yf-A^F'y FH-yg^©2<gr'&S 

•eSSo TOr~^i(j -M^^XmmcSH ct, iiiift?iia*VX;l/mfiD (=l8 0d 

Bij^nnsf-^fi (=m^&<Dm\citmt^) pi) ©2ig©3 e od p 1 x$>zct^M'ikt^o s 

FT'©^ n« 1 1. bXs mmm btzt tc. m^s if-y^L=i5/36o ci] ta, IHI© 

<DX'$>^o Wmmmii^Z 6 0 d p i iBi!© 1 5 (=N/s) F-y 

[0 0 3 9] s 1 «:#3gbr, FT'© 50 h^icmt^ct.'^mmzo 
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[0 0 4 3] c:®j;3ft>'^7;><-:Jfi^©TTfit3n5 

mm- )^mmmfDimm 3 ^mtrmm 

So 

[0 0 4 4] 03(i, lC»(0yX;U7l/'l'rt®f@/?®/ 

yhmstmtmc^^Lfci^m'&^o iRb. so 

<a©/X;H 9i~i 9m^±x®^tic titML^^^ 

[0 0 4 5] HSA^eM^nSJcafc, lliiCDit 
St'fis /X/H 91-1 930ttl F-y MHNl-pra^^W 

IclSj^nr, 1 ©fB^nfc l F-y FB*©ffiHlc 
F-y F^Jg^t^o 1 [eIg©i^S*^^t>5i:, 1 5 F 

yhi^mmmMmmnz. ccx. i sF-y 

h^(Dmntl,i. 7 ■ T'^X • 1 F-y h^<D^m 

<iBiD^f-r5yyT'yx;n 9i~i gsoAmwtcig 

[0 0 4 6] zmomMmtit. mi sF-y 
F^^cfMSA^tTtinr. /X;n 91-1 9mm^ 
3<Dmnmm. iiHig<^)±^so/x;i/ffi 

*^6tiifflSeb/c:5''l' = V^TVX;H 91- 1 9303!)^ 
7 FffiSlc^bi^S:^!^!-?!!!^^^^!! (8^3) t 
[0 0 4 7] 3@g(Di^S:i!3^^t>«fc> 5 F-y 

tn. 3iHigcD±sspfi:(RiL;5'-i'5>y-fyx;n 9 
its© F-y hmicMi±M^\^xmmmm m 
[0 0 4 8] i:i±mma:ox. Mm:^\H2 (= 

s) F'y FxSiJ^S??|^2 (=k) F-yKOF-yFvF 
U •y:;'XrtT\ #F'y FA^S^Si^SmcSftSyX 

[0 0 4 9] ±IB®«I^W 1 'D(0yX)l7U-<imbX 

mmn^o =tix. 4a®yx;i/7u^i 7k. 17 
c. 17M, i7Y{4. m'icmmm-(=.y-^x 
±m(Dmmmio mti iiHig*^6 4iiiSfT' 
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®±^S{ci3i/^T^ yxjiru^ 1 7 K{iia3«js¥ 1 

->2-»3->4©F'y FJM^-pF-y F*JB)«Us yX)V7 
Uf"! 7C(i3S?2^3-^4^l©F'yHilU?-?'F-y F 
iSrJ^^KU /X;l/7L"f 1 7M{±S?3-*4-^1^2© 
F>y Fliff-pF-y hm^L. yXjl^TU^ 1 7 Ytt*^ 
l!(?4->1^2->3©lii?T'F-y F^Jgfigt-So i:©J: 
■9 4 feO F -y h *^lRl-|il(Di^ST'Ml-ffiH{cl* 
e-ftl/^ctpfcF-y F*%fijtSn-5o 

[0 0 5 0] 1 ^mix. mcmm^- f(c 

[00 5 1] KiStt-e-F-^ti, X+t>l*DjILlillK 
s = 2. /X;l'e-y^k = 4, »JitSlf'y^L = i 5/ 

7 20 CO . ffl*f±^£jiS=2[C^*nTI/>S„ 

x^^'ym>)Mbm&s = zx'i^zt^b. muzm 

•t-Fi:l^«|k:^ #>'X;H 9K l 92> F>y F 

Bt® F'y hicmtmkm-f^y-ifxmm-^ti 

«o yX;l't;'yf-k = 4a> yX;l/lf>y^*^F'y Flf-y 
f<D4iSX'^:S,ct. a«^«SS*VX;l/fgJt 
D (=1 80dp i) (D4jS(D7 2 0 dp iT'fe^ut 
•?:li«tSo |iJ^iEi;-y^L= 1 5/7 2 0 (i] tt. 
1 lHl©lteSSgSS*^7 2 0 d p 1 B^© 15 (=N/ 

s) ]'yhjficmtzci:mmtio sft> *sj^i 

[0 0 5 2] <:©fi^©TT'©iSI<affi€- F©*f*W* 

Biwiiif^^s 4 ^mixmmtz. 

[0 0 5 3] ia4fe, 03tlHl«{C, 10©/X;1/7U 

-r*>&l!{Wte^JSft-a5o/X;l'*aititTs f©fM 

smmmtm^/Xjvmt&t^ vy vmmt 

/iR-e^^nfcy X;l'ffi«Stf F -y FffiWi, 1 lHlg± 

^s, 2iiig±m 3mi.Mi-\cm^yX}i'(D 
wmmi^mmRzs^nm^t^ F-y hoffin^g^ 

[0 0 5 4] Bl4t^tJ:'5t> llii®i^ST'«, 

yX7H 91-1 930ttl F'y FBttra^5f-i' = >i^ 
■eiKKl^nT^ IS? 1 ©EPSnfc F«y FfilSJc F-y F^ 
B^t^o im<ommmbZt. ISF-yF^© 
^mcm^^mhtlZo CCX\ 15F'yh^>®!g 

ssa, 3yx;i/ • /^x • 3 F-y h^mmicmt 

So c©SiMSE»c<fc?), /X;H 91-1 930{i»?2 

Scfc 5 0*±:^^ 1 F -y h^mtntcmicmt 
So i^i/^T2i5ig©ijtswfcn, i[p]g©±^«^ 
t±<iwiDH^5?^5yyTvx;n 91-1 9mm 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

L This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** ghQ^s which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the equipment which prints on the front face of said print media horizontal 
scanning and by carrying out vertical scanning, the front face of print media in the 
direction of vertical scanning in the part where the print head meets said print media of 
said print head at constant pitch The dot formative element array which comes to arrange 
the dot formative element of N individual for forming the dot of the same color, The 
horizontal-scanning driving means which performs horizontal scanning of said print head, 
and the head driving means which drives said dot formative element array in the midst of 
said horizontal scanning, It has the vertical-scanning driving means to which only fixed 
distance carries out said vertical scanning whenever said horizontal scanning finishes. The 
count of a repeat of horizontal scanning which takes the distance of one vertical scanning 
to print continuation Rhine of the vertical' scanning pitch L and a main scanning direction 
The count s of a scanning repeat The value which expressed the distance between the 
central point of said dot formative element with the multiple of the dot pitch of a printing 
image The element pitch k When the number of said dot formative element which exists in 
per unit distance in said dot formative element array is defined as mesh density D, 
respectively, and as said count s of a scanning repeat the integer of two or more arbitration 
is selected under N, and the integer of two or more arbitration selects under N in the 
relation between N/s and relatively prime as said element pitch k - having - and - as said 
vertical-scanning pitch L L=N - / (second-D-k) - the airline printer characterized by 
selecting the value with which relational expression is filled. 

[Claim 2] The airline printer characterized by having further a print mode selection means 
to choose one print mode, out of two or more print modes from which a different value in 
either [ at least ] said count s of a scanning repeat or said element pitch k is selected in 
equipment according to claim 1. 

[Claim 3] The airline printer characterized by carrying out adjustable [ of said 
horizontal-scanning rate ] so that this count s of a scanning repeat is large and a 
horizontal- scanning rate may become early in equipment according to claim 2 according to 
the count s of a scanning repeat as which said horizontal-scanning driving means was 
chosen by said print mode selection means. 

[Claim 4] The airline printer with which said head driving means is characterized by 
driving said dot formative element array to the intermittent timing corresponding to the 
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dot of every dot (s-l) in the midst of said horizontal scanning in equipment according to 

claim 1. 

[Claim 5] The airline printer characterized by driving said dot formative element array so 
that the dot from which it differs within the dot matrix of s dots of main scanning 
directions and the k dots of the directions of vertical scanning may be formed, respectively 
by horizontal scanning from which it differs in the repeat of horizontal scanning of the sxk 
time which said head driving means follows in equipment according to claim 4. 
[Claim 6] The airline printer characterized by driving said two or more dot formative 
element arrays to different timing so that it may have two or more dot formative element 
arrays for forming the dot of a different color in equipment according to claim 1 and may be 
formed in the dot location where the dots of the color from which said head driving means 
differs in the midst of said horizontal scanning differ. 

[Claim 7] The airline printer characterized by for said head driving means driving said dot 
formative element array in the both sides of the outward trip period of said horizontal 
scanning, and a return trip period, for said vertical- scanning driving means performing 
said vertical scanning only for fixed distance in equipment according to claim 1 whenever 
each of said outward trip period and said return trip period finishes, and the both sides of 
said count s of a scanning repeat and said nozzle pitch k being selected by even number. 
[Claim 8] In the approach of printing on the surface of print media using the print head 
which has the dot formative element array which comes to arrange the dot formative 
element of N individual for forming the dot of the same color at constant pitch in the 
direction of vertical scanning The process in which horizontal scanning of said print head 
is performed, and the process in which said dot formative element array is driven in the 
midst of said horizontal scanning, The process in which only fixed distance performs 
vertical scanning of said print head whenever said horizontal scanning finishes, The count 
of a repeat of horizontal scanning which takes the distance of one vertical scanning to print 
continuation Rhine of the vertical' scanning pitch L and a main scanning direction The 
count s of a scanning repeat The value which expressed the distance between the central 
point of said dot formative element with the multiple of the dot pitch of a printing image 
The element pitch k When the number of said dot formative element which exists in per 
unit distance in said dot formative element array is defined as mesh density D, 
respectively, and as said count s of a scanning repeat As the process selected for the integer 
of two or more arbitration under N, and said element pitch k as N/s, the process which 
selects the integer of two or more arbitration under N that has the relation of relatively 
prime, and said vertical- scanning pitch L " L=N " / (second"D-k) " the printing approach 
characterized by having the process which selects the value with which relational 
expression is filled. 

[Claim 9] It has further the process which chooses either of two or more print modes 
prepared beforehand in an approach according to claim 8. The process in which the process 
which selects said count s of a scanning repeat selects the 1st value according to the 
selected print mode as said count s of a scanning repeat is included. The printing approach 
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characterized by what the process in which the process which selects said element pitch k 
selects the 2nd value according to the selected print mode as said element pitch k is 
included for. 

[Claim 10] The printing approach that the process in which said horizontal scanning is 
performed is characterized by including the process which carries out adjustable [ of said 
horizontal-scanning rate ] in an approach according to claim 9 according to said 1st 
selected value so that this 1st value is large and a horizontal-scanning rate may become 
early. 

[Claim 11] The printing approach that the process in which said dot formative element 
array is driven is characterized by including the process in which said dot formative 
element array is driven, to the intermittent timing corresponding to the dot of every dot 
(s- 1) in the midst of said horizontal scanning in an approach according to claim 8. 
[Claim 12] The printing approach characterized by including the process in which said dot 
formative element array is driven so that a different dot within the dot matrix of s dots of 
main scanning directions and the k dots of the directions of vertical scanning may be 
formed in an approach according to claim 11, respectively by horizontal scanning from 
which it differs in the repeat of horizontal scanning of the sxk time which the process in 
which said dot formative element array is driven follows. 

[Claim 13] The printing approach which drives two or more dot formative element arrays 
for forming the dot of the color from which the process in which said dot formative element 
array is driven in an approach according to claim 8 differs to different timing, and is 
characterized by including the process formed in the dot location where the dots of a 
different color differ. 

[Claim 14] In an approach according to claim 8, the process in which said dot formative 
element array is driven sets to the both sides of the outward trip period of said horizontal 
scanning, and the period of a return trip. The process in which said vertical scanning is 
performed including the process in which said dot formative element array is driven The 
process in which only fixed distance performs said vertical scanning whenever each of said 
outward trip period and said return trip period finishes is included. The printing approach 
characterized by the process in which the process which selects said count of a scanning 
repeat selects said nozzle pitch including the process which selects the 1st even number as 
said count s of a scanning repeat including the process which selects the 2nd even number 
as said nozzle pitch k. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive of a head which aimed at 
improvement in printing image quality, and improvement in a throughput especially, or 
amelioration of the method of a scan about the printer of the serial scan mold which prints 
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while the print head scans a printing intermediation body surface, or a drum scan mold. 
[0002] 

[Description of the Prior Art] There is invention called the "interlace" shown in U.S. Pat. 
No. 4198642, JP,53*2040,A, etc. as one of the techniques for the improvement in image 
quality in this kind of printer, especially an ink jet printer. This interlace has the 
description in the configuration of the ink jet-nozzle array on the print head, and the 
approach of vertical scanning. That is, the nozzle array is chosen as the integer nozzles of 
N individual arranged in the direction of vertical scanning are consisted of, and central 
point spacing (nozzle pitch) of an adjacent nozzle is set up by k times the pixel pitch D of a 
printing image, and N and k have the relation of relatively prime. And the distance of 
vertical scanning performed after each horizontal scanning is set as N-D. 
[0003] This interlace does so the effectiveness of raising printing image quality, by 
distributing dispersion, such as a pitch of a nozzle, and an ink regurgitation property, on a 
printing image. 

[0004] Moreover, there is a technique called a "SHINGU ring" or a "multi-scan" indicated 
by JP,3-207665,A, JP,4-19030,B, etc. as another technique which aimed at the image 
quality improvement in a color ink jet printer. This SHINGU ring is made to carry out dot 
formation by driving these nozzle array to intermittent timing in the dot location where a 
dot is formed in a main scanning direction at every number of fixed dots, and each nozzle 
arrays differ, respectively by one horizontal scanning using the print head which comes to 
stand in a row two or more nozzle arrays which inject different color ink in a main 
scanning direction. And formation of all the dots on Rhine which followed the main 
scanning direction multiple times and by shifting and repeating nozzle drive timing each 
time in such horizontal scanning is completed. 

[0005] In this SHINGU ring, since the ink dot of a color which is different by horizontal 
scanning of the same time is not formed in the same location in piles, the problem of the 
so-called ink bleeding of the dots of different color ink unifying and degrading image 
quality is solved. 
[0006] 

[Problem(s) to be Solved by the Invention] In order to acquire high image quality in a color 
printer, while preventing the image quality fall by the pitch of a nozzle, or dispersion of a 
regurgitation property, it is required that the ink bleeding of different color dots should be 
prevented. Conventionally, interlace is known for the former demand and the SHINGU 
ring is known for the latter demand. 

[0007] However, when the conventional interlace and the conventional SHINGU ring are 

combined simply, the following problems arise. 

[0008] The 1st problem is the fall of a throughput. That is, in order to prevent ink bleeding 
certainly, it is desirable for a color dot which is different by the same time horizontal 
scanning to be made not to be formed not only in the same dot location but in a contiguity 
dot location. However, if the conventional SHINGU ring tends to realize this, four 
horizontal scanning or more is repeated and it must be made to have to complete printing 
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of a total dot location. Therefore, if it is necessary to repeat two round trips or more and 
bidirectional printing is not adopted even if it adopts the bidirectional printing which 
prints on the both sides of the outward trip of horizontal scanning, and a return trip, four 
round trips or more must be repeated. Consequently, a print speed falls and a throughput 
falls. 

[0009] Moreover, the 2nd problem is the point that control of a scan becomes complicated. 
[00 10] That is, in order to prevent ink bleeding certainly as mentioned above, when two 
horizontal- scanning round trips or more will be repeated, vertical scanning will not be 
performed between this both"way repeat, but it will perform vertical scanning in the phase 
which this repeat finished. Consequently, it becomes impossible to adopt the simple 
scanning mode which performs horizontal scanning and vertical scanning by turns, and 
control of a scan becomes complicated. With it, band-like unevenness may arise in a 
printing image in such a scanning mode. 

[00 11] Furthermore, the 3rd problem is a point which is not employable as the printer of a 
drum scan mold. That is, the scanning mode of making it run the print head with constant 
speed is used for a drum scan mold printer, rotating a drum with constant speed, and, 
thereby, it realizes a high throughput and high definition. In addition, this scanning mode 
is the same as the method which performs horizontal scanning and vertical scanning by 
turns simply, in view of the relative relation between a head and a medium. Moreover, by 
the drum scan printer, bidirectional printing cannot be performed on the relation which 
adopts the above-mentioned scanning mode. 

[0012] From these situations, the conventional SHINGU ring is not employable by the 
drum scan mold printer. Because, if it is going to perform a SHINGU ring under the 
conditions in which bidirectional printing is impossible, between vertical scanning, 
horizontal scanning will surely be wound two or more times, and a ****** colander will not 

be obtained. This will mean that the method which repeats horizontal scanning and 
vertical scanning by turns simply is not employable, that is, will not suit the 
above-mentioned scanning mode of a drum scan mold printer. 

[0013] Therefore, the purpose of this invention is to offer the airline printer and approach 
the both sides of improvement in printing image quality and improvement in a throughput 
are realizable under the scanning mode which performs horizontal scanning and vertical 
scanning by turns simply. 
[0014] 

[Means for Solving the Problem] The airline printer and approach of this invention 
perform horizontal scanning and vertical scanning of this print head by turns using the 
print head with the dot formative element array which comes to arrange the dot formative 
element for the same color dot formation of N individual (for example, ink jet nozzle) at 
constant pitch in the direction of vertical scanning. In one side or the both sides of the 
outward trip period of horizontal scanning, and a return trip period, the dot element array 
of the print head drives and a dot is formed on print media. As for vertical scanning, only 
fixed distance is always performed. 
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[0015] Here, the number of said dot formative element which exists the value which 
expressed the distance between the central point of the count s of a scanning repeat and 
said dot formative element with the multiple of the dot pitch of a printing image for the 
count of a repeat of horizontal scanning which takes the distance of one vertical scanning 
to print continuation Rhine of the vertical" scanning pitch L and a main scanning direction 
in per the element pitch k and unit distance in said dot formative element array is defined 
as mesh density D, respectively. 

[0016] by the equipment and the approach of this invention, as a count s of a scanning 
repeat, the integer of two or more arbitration is selected under N, and the integer of two or 
more arbitration selects under N in the relation between N/s and relatively prime as an 
element pitch k - having - and - as the vertical- scanning pitch L - L=N " / (second-D-k) - 
the value with which relational expression is filled is selected. 

[0017] According to this invention, between horizontal scanning, if a dot formative element 
array is driven to intermittent timing, the dot mutually estranged in both directions of a 
main scanning direction and the direction of vertical scanning will be formed of the same 
dot formative element, that is, the dot which adjoins mutually will be formed of a different 
dot formative element. Consequently, dispersion in the dot formation property of a nozzle 
etc. is distributed in the both sides of a main scanning direction and the direction of 
vertical scanning, and the image quality of a printing image improves. 
[0018] One mode with a desirable drive to the above-mentioned intermittent timing is 
driving a dot formative element array to the intermittent timing corresponding to the dot 
of every dot (s-l). When this desirable mode is more generally expressed, it is horizontal 
scanning from which it differs in the repeat of horizontal scanning of a continuous sxk time, 
and as the dot from which it differs within the dot matrix of s dots of main scanning 
directions and the k dots of the directions of vertical scanning is formed, respectively, it is 
driving a dot formative element array to the timing chosen for every horizontal scanning. 
[0019] In the equipment and the approach of this invention, the clearance (value converted 
into the number of dot pitches) of the main scanning direction of the dot formed of the same 
dot formative element can be defined in proportion to the count s of a scanning repeat, and 
can define the resolution of an image, and the clearance (value converted into the number 
of dot pitches) of the direction of vertical scanning in proportion to the nozzle pitch k. 
Therefore, the resolution and image quality of an image improve, so that the count s of a 
scanning repeat and the nozzle pitch k are set as a large value. Then, if a value which 
prepares two or more print modes and is different for every print mode is selected as the 
count s of a scanning repeat, or a nozzle pitch k, since suitable resolution and image 
quality can be chosen according to an application, it is convenient for a user. 
[0020] Thus, the throughput falls, so that the count s of a scanning repeat and the nozzle 
pitch k become large, when two or more print modes are prepared. Then, if a 
horizontal-scanning rate is raised according to the count s of a scanning repeat increasing, 
the fall of the throughput by the increment in the count s of a scanning repeat can be 
suppressed. 
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[0021] It can avoid forming also in the location where a unique dot adjoins not only in the 
same location by the same time horizontal scanning in color printing by setting up 
moderately the count s of a scanning repeat, and the nozzle pitch k greatly. Ink bleeding is 
prevented very good by this, and image quality improves further. 

[0022] The suitable operation gestalt is equipped with black, cyanogen, a Magenta, and 
four dot formative element arrays for dot formation of four colors of yellow, and it drives 
these 4 sets of dot formative element arrays to different timing so that it may be formed in 
the dot location where the dots of a different color among one horizontal scanning differ. 
Thereby, the ink bleeding at the time of color printing can be prevented. In this case, as 
compared with the case where it is going to acquire the same bleeding prevention 
effectiveness, a high throughput is obtained in the conventional SHINGU ring. 
[0023] Furthermore, with this operation gestalt, the both sides of the count s of a scanning 
repeat and said nozzle pitch k are selected by even number. Thereby, when bidirectional 
printing is performed, since, as for one Rhine of a main scanning direction, only the 
outward trip of horizontal scanning will surely be printed only in a return trip, the image 
quality fall in bidirectional printing cannot appear easily notably. 

[0024] Moreover, this invention can be applied when expressing 1 pixel by two or more dots, 
since multi-tone is expressed. In that case, the dot matrix of the k dots of the directions of s 
dot X vertical scanning of main scanning directions expresses one pixel, and printing 1 
pixel by horizontal scanning of a sxk time can be finished. Consequently, since it is formed 
by the dot formative element from which the dot from which it differs in 1 pixel differs, 
dispersion in the dot formation property of a dot formative element can be absorbed, and 
image quality can be raised. 
[0025] 

[Embodiment of the Invention] Drawing 1 shows the machine configuration of the 
principal part of the color ink jet printer of the serial scan mold concerning one example of 
this invention. 

[0026] As shown in drawing 1 , from the form stacker 2, a print sheet 1 is rolled round with 
the paper feed roller 3 of a step motor drive, and the front-face top of the platen plate 5 is 
sent in the direction of vertical scanning in it. Carriage 7 is led to the towage belt 11 driven 
with a step motor 9, and moves to a main scanning direction perpendicular to the direction 
of vertical scanning along with a guide rail 13. 

[0027] On carriage 7, print head 15K with black (K) ink and print head 15C1V1Y with 
cyanogen (C), a Magenta (M), and the color ink of three colors of yellow (Y) are attached. 
These print head 15K and ISCIVIY are arranged in the main scanning direction as a whole. 
In addition, print head 15CMY of color ink may be constituted as the print head of another 
object for every color ink. 

[0028] Drawing 2 is the top view showing the array of the ink jet nozzle arranged in the 
field which meets the form 1 of print head 15K and 15CMY. 

[0029] On print head 15K, nozzle array 17K which inject K ink are prepared, and the 
nozzle arrays 17C, 17M, and 17Y which inject Y ink, M ink, and C ink, respectively are 
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formed on print head 15CMY. These four nozzle arrays 17K, 17C, 17M, and 17Y make the 
location of the direction of vertical scanning completely in agreement mutually, and are 
arranged as a whole in the main scanning direction at juxtaposition. 
[0030] Each of the nozzle arrays 17K, 17C, 17M, and 17Y arranges many ink nozzles 191 
and 192 and "* alternately by constant pitch (henceforth nozzle pitch) k along the direction 
of vertical scanning as a whole. 

[0031] In the above configuration, the method which repeats horizontal scanning and 
vertical scanning by turns simply is adopted as a scanning mode. Namely, while print head 
15K and 15CMY carry out both-way transit once in a main scanning direction in one-way 
printing, whenever it drove only on the outward trip, and it formed the dot in form 1 front 
face and both-way transit of each time finished, a form 1 is sent in the direction of vertical 
scanning only for fixed distance. Moreover, in the case of bidirectional printing, whenever 
it drove on the both sides of the outward trip and a return trip, and it formed the dot, while 
print head 15K and 15CMY carried out both-way transit once in the main scanning 
direction, and transit of the outward trip of each time finished, and whenever return trip 
transit of each time finished, a form 1 is sent only for fixed distance. 

[0032] Here, the distance (henceforth a vertical-scanning pitch) L of 1 time of a form feed is 

set up so that the following (l) type may be filled. 

[0033] 

L=N/(second-P-k) " (l) It is the total of the nozzle to which one nozzle array has N here. 
Moreover, s is the count of a repeat of horizontal scanning which takes one line to print 
[ which follows a main scanning direction ] completely (henceforth the count of a scanning 
repeat), and is one or more integers under N chosen as arbitration, k is, the distance 
between the central point, i.e., the nozzle pitch, of two nozzles which adjoin in the direction 
of vertical scanning. This nozzle pitch k is expressed using the multiple of the dot pitch of a 
printing image, and that value is one or more integers under N/s and N which has the 
relation of relatively prime chosen as arbitration. Moreover, D is the number of the nozzle 
contained in the 1 inch of the directions of vertical scanning of a nozzle consistency, i.e., a 
nozzle array. The nozzle consistency D is expressed with the unit of npi (a nozzle/inch), 
therefore the vertical-scanning pitch L is expressed in explanation of this specification by 
the inch (i). 

[0034] The example of the parameter of the above-mentioned (l) formula is shown in Table 
1. 

[0035] 
[Table l] 

[0036] The example of Table 1 is an example at the time of being referred to as N= 30 [a 
nozzle] and D= 180 [npi]. Four kinds of modes, a "high speed", a "criterion", high-definition 
[ "high-definition" ], and "super-high-definition one", are prepared as a print mode, and the 
value of the proper of each parameter is set up to each mode. 

[0037] With the "canonical mode" of a print mode, image resolution (consistency of the dot 
on a printing image) is set as standard 360dpi (dots per inch) for the purpose of printing by 
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the most standard image quality. Resolution is set as one half of 180dpi of a canonical 
mode for the purpose of printing "fast mode" at a high speed rather than a canonical mode. 
Resolution is set as twice as many 720dpi as a canonical mode for the purpose of printing 
"high definition mode" from a canonical mode to high definition. Resolution is set as 4 
times as much 1440dpi as a canonical mode for the purpose of printing "super-high 
definition mode" to high definition further further. 

[0038] The semantics of each parameter shown in Table 1 is as follows. The semantics of 
the "count s of a scanning repeat" and the "nozzle pitch k" was already explained. Although 
the semantics of "the vertical-scanning pitch L" was also already explained, the numeric 
value of the denominator shown in Table 1 shows image resolution, and the numeric value 
of a molecule shows whether the vertical-scanning pitch L is equivalent to what time of a 
dot pitch (distance between contiguity dots). The travel speed of the head in each mode is 
expressed in a relative ratio as a "relative horizontal" scanning rate", using it in the 
standard mode as 1. A "head frequency" is a frequency of the clock signal which drives each 
nozzle of a head. The pagination (throughput) which can be printed in the form of fixed size 
is expressed in phase contrast as a "relative print speed" in fixed time amount, using it in 
the standard mode as 1. "The number of relative data" sets it in the standard mode to 1 for 
the amount of data (= it is proportional to the square of resolution) which may be printed 
by the form of fixed size, and expresses a relative ratio. 

[0039] Hereafter, with reference to Table 1, the parameter setup and its semantics in each 
print mode are explained. 

[0040] In fast mode, it is set as vertical- scanning pitch L=30/[ the count s= 1 of a scanning 
repeat, the nozzle pitch k= 1, and ] 180[i]. In the count s= 1 of a scanning repeat, it means 
that each nozzles 191 and 192 and - drive to the continuous timing corresponding to all 
dots, and continuation Rhine of a main scanning direction is completely printed by one 
horizontal scanning between horizontal scanning. Moreover, it means that a nozzle pitch 
and a dot pitch are equal, i.e., image resolution is 180dpi equal to the nozzle consistency D, 
in the nozzle pitch k= 1. Vertical-scanning pitch L=30/180[i] means that the distance of one 
vertical scanning is equivalent to a part for 30 (=N/s) of 180dpi images dot. 
[0041] Orthodox printing actuation of performing vertical scanning only for width of face of 
the above-mentioned band field after it prints completely the band field which a nozzle 
array crosses and this horizontal scanning finishes it with one horizontal scanning as fast 
mode during that horizontal scanning in short is performed. Therefore in this mode, no 
special actuation for an interlace or improvement in image quality like a SHINGU ring is 
performed. 

[0042] In the canonical mode, it is set as vertical- scanning pitch L=15/[ the count s= 2 of a 
scanning repeat, the nozzle pitch k= 2, and ] 360[i]. In the count s= 2 of a scanning repeat, 
each nozzles 191 and 192 and mean driving to the intermittent timing corresponding to 
the dot of every other dot (= s-l) between horizontal scanning. Therefore, in order to print 
continuation Rhine of a main scanning direction completely, the horizontal- scanning 
repeat of two (=s) times is required. Moreover, it means that a nozzle pitch is twice the dot 
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pitch, i.e., it is 360dpi whose image resolution is twice the nozzle consistency D (= ISOdpO, 
in the nozzle pitch k= 2. Moreover, vertical-scanning pitch L=15/360[i] means that 1 time 
of vertical- scanning distance is equivalent to a part for 15 (= N/s) of 360dpi images dot, 
[0043] The concrete printing actuation of a canonical mode performed under such a 
parameter setup is explained with reference to drawing 3 . 

[0044] Drawing 3 shows typically the location in the direction of vertical scanning of each 
nozzle in one nozzle array, and the location of the dot which these nozzles form, since 
[ however, ] it is difficult to illustrate 30 nozzles 191 1930 altogether - an explanation sake 
" the minimum only some [ required ] nozzles are extracted and illustrated. In this 
drawing, the nozzle location and dot location which were shown with figures 1 and 2 and 
the circle on which 3 - was inscribed show the location of the dot which the direction 
location of vertical scanning of a nozzle and it in the 1st horizontal scanning, the 2nd 
horizontal scanning, the 3rd horizontal scanning, and - form, respectively. 
[0045] In the 1st horizontal scanning, nozzles 191-1930 are intermittently driven with 1 
dot space, and form a dot in the location in every other [ which the figure 1 described ] dot 
so that I may be understood from drawing 3 . After the 1st horizontal scanning finishes, 
vertical scanning is performed only for the distance for 15 dots. Here, with the distance for 
15 dots, it is equivalent to 7 nozzle plus and the distance for 1 dot. By this vertical scanning, 
nozzles 191-1930 move to the location on which the figure 2 was inscribed, i.e., the middle 
location of the nozzle location at the time of the 1st horizontal scanning, and a nozzle 
location. Then, 2nd horizontal scanning is performed and nozzles 191-1930 drive 
intermittently to the completely same timing as the time of horizontal scanning which is 
the 1st time. Thereby, a new dot is formed in the location (figure 2) which adjoins by the 
drawing Nakashita side to the dot at the time of the 1st horizontal scanning. 
[0046] After the 2nd horizontal scanning finishes, vertical scanning for 15 dots is 
performed again, and nozzles 191-1930 move to the location on which the figure 3 was 
inscribed, i.e., the location which lapped with the nozzle location of the 1st horizontal 
scanning. Then, 3rd horizontal scanning is performed and nozzles 191-1930 drive 
intermittently to the timing which carried out phase inversion from the timing at the time 
of the 1 or 2nd horizontal scanning here. Thereby, a new dot is formed in the location 
(figure 3) which adjoins to the dot location of the 1st horizontal scanning in a main 
scanning direction. 

[0047] After the 3rd horizontal scanning finishes, vertical scanning for 15 dots is 

performed again. Then, 4th horizontal scanning is performed and the intermittent drive of 

the nozzles 191-1930 is carried out to the same timing as the time of horizontal scanning 

which is the 3rd time. Thereby, a new dot is formed in the location (figure 4) which adjoins 

to the dot location of the 2nd horizontal scanning in a main scanning direction. 

[0048] Being formed of the nozzle which changes with above actuation at the time of 

horizontal scanning from which each dot differs within the dot matrix of direction of main 

scanning direction 2 (=s) dot x vertical scanning 2 (=k) dot is understood. 

[0049] The above-mentioned actuation is performed about one nozzle array. And the nozzle 
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arrays 17K, 17C, 17M, and 17Y of four colors perform the above-mentioned actuation to 
mutually different drive timing. For example, in horizontal scanning from the 1st time to 
the 4th time, nozzle array 17K form a dot in order of the dot of the figure l->2->3->4 of 
drawing 3 . Nozzle array 17C forms a dot in order of the dot of a figure 2->3->4->l, nozzle 
array 17M form a dot in order of the dot of a figure 3->4->l->2, and nozzle array 17Y forms 
a dot in order of ****** 4->l->2->3. Thus, a dot is formed so that the dot of four colors may 
not lap with the same location in horizontal scanning of the same time. 
[0050] With reference to Table 1, high definition mode is explained below again. 
[0051] In high definition mode, it is set as the count s= 2 of a scanning repeat, the nozzle 
pitch k= 4, and vertical-scanning pitch L=15/720[i] relative horizontal-scanning rate =2. 
Since it is the count s= 2 of a scanning repeat, each nozzles 191 and 192 and - drive to the 
intermittent timing corresponding to the dot in every other dot lilce the canonical mode 
mentioned above. The nozzle pitch k= 4 means that a nozzle pitch is 4 times the dot pitch, 
i.e., it is 720dpi whose image resolution is 4 times the nozzle consistency D (=180dpi). 
Vertical-scanning pitch L=15/720[i] means that 1 time of vertical" scanning distance is 
equivalent to a part for 15 (= N/s) of 720dpi images dot. Moreover, a relative 
horizontal- scanning rate = it means in 2 that a head runs by one twice the rate of a 
canonical mode. 

[0052] Concrete printing actuation in the high definition mode under this setup is 
explained with reference to drawing 4 . 

[0053] Drawing 4 also extracts some [ required for explanation ] nozzles from one nozzle 
array, and shows typically the location of the direction of vertical scanning, and the 
location of the dot which these nozzles form. [ as well as drawing 3 ] The nozzle location 
and dot location which were shown with figures 1 and 2 and the circle which inscribed 3 - 
show the location of the dot which the location of the direction of vertical scanning of a 
nozzle and it in 1st horizontal-scanning, 2nd horizontal-scanning, and 3rd 
horizontal* scanning form. 

[0054] As shown in drawing 4 , in the 1st horizontal scanning, nozzles 191-1930 are driven 
to intermittent timing every other dot, and form a dot in the dot location on which the 
figure 1 was inscribed. After the 1st horizontal scanning finishes, vertical scanning is 
performed only for the distance for 15 dots. Here, the distance for 15 dots is equivalent to 3 
nozzle plus and the distance for 3 dots. By this vertical scanning, nozzles 191-1930 move to 
the location [ upper part / in drawing ] shifted by 1 dot from the location on which the 
figure 2 was inscribed, i.e., the nozzle location at the time of the 1st horizontal scanning. 
Then, a new dot is formed in the dot location (figure 2) which 2nd horizontal scanning is 
performed, and nozzles 191-1930 drive to the completely same intermittent timing as the 
time of horizontal scanning which is the 1st time, and adjoins to the dot at the time of the 
1st horizontal scanning in the upper part. 

[0055] After the 2nd horizontal scanning finishes, vertical scanning for 15 dots is 
performed again, and nozzles 191- 1930 move to the location on which the figure 3 was 
inscribed, i.e., the location which shifted by 1 dot more nearly up than the nozzle location of 
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the 2nd horizontal scanning. Then, 3rd horizontal scanning is performed and nozzles 
191-1930 drive to the completely same timing as the time of horizontal scanning which is 
the 1 or 2nd time. Thereby, a new dot is formed in the dot location (figure 3) which adjoins 
the dot at the time of the 2nd horizontal scanning in the upper part. 

[0056] Then, vertical scanning for 15 dots is performed and nozzles 191-1930 move to the 
location which shifted by 1 dot more nearly up than the nozzle location of the 3rd 
horizontal scanning, i.e., the location which shifted by 1 dot more below than the nozzle 
location of the 1st horizontal scanning. And 4th horizontal scanning is performed and 
nozzles 191-1930 drive to the intermittent timing which carried out phase inversion from 
the drive timing at the time of horizontal scanning which is the l-3rd time. Thereby, a new 
dot is formed in the dot location (figure 4) which adjoins in the direction of the bottom slant 
of drawing Nakamigi to the dot location of the 1st horizontal scanning. 
[0057] Nozzles 191*1930 move to the location at the time of the 1st horizontal scanning, 
and the location with which it laps at continuing vertical scanning, and 5th horizontal 
scanning is performed, and nozzles 191-1930 drive to the same timing as the time of the 
4th horizontal scanning. Thereby, a new dot is formed in the dot location (figure 5) which 
adjoins to the dot of the 1st horizontal scanning in a main scanning direction. 
[0058] A new dot is formed in the dot location (figure 6) which nozzles 191-1930 drive to the 
same timing as the time of the 4 or 5th horizontal scanning, and adjoins the dot location of 
the 2nd horizontal scanning in a main scanning direction in the 6th horizontal scanning. 
Then, although not illustrated, by the 7th horizontal scanning, a respectively new dot is 
formed in the dot location which adjoins [ in the dot location at the time of the 4th 
horizontal scanning ] in a main scanning direction by the 8th horizontal scanning in the 
dot location which adjoins the dot at the time of the 3rd horizontal scanning in a main 
scanning direction again. 

[0059] Being formed of the nozzle which changes with above actuation at the time of 
horizontal scanning from which each dot differs within the dot matrix of direction of main 
scanning direction 2 (=s) dot x vertical scanning 4 (=k) dot is understood. 
[0060] The above-mentioned actuation is performed about one nozzle array. And the nozzle 
arrays 17K, 17C, 17M, and 17Y of four colors perform the above-mentioned actuation to 
the drive timing fi'om which the phase shifted mutually. Consequently, it is formed in the 
location where the dots of four colors differ by horizontal scanning of the same time, 
respectively, and a unique dot is not formed in the same location in piles. 
[0061] With reference to Table 1, super-high definition mode is explained below again. 
[0062] In super-high definition mode, it is set as the count s= 4 of a scanning repeat, the 
nozzle pitch k= 8, and vertical -scanning pitch L=7/720[i] relative horizontal-scanning rate 
=4. In addition, in this mode, only 28 nozzles which continue among 30 nozzles of each 
nozzle array are used. It means printing completely Rhine which the count s= 4 of a 
scanning repeat drives to the intermittent timing corresponding to the dot in every 3 dots 
in each nozzles 191 and 192 and --, and follows a main scanning direction by four 
horizontal scanning by that cause. The nozzle pitch k= 8 means that a nozzle pitch is 8 
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times the dot pitch, i.e., it is 1440dpi whose image resolution is 8 times the nozzle 
consistency D. Vertical-scanning pitch L=7/1440[i] means that 1 time of vertical-scanning 
distance is equivalent to a part for 7 (= N/s) of 1440dpi images dot. Moreover, a relative 
horizontal- scanning rate = it means in 4 that a head runs by one 4 times the rate of a 
canonical mode. 

[0063] Although printing actuation in this super-high definition mode is not illustrated, in 
super-high definition mode, being formed of a nozzle which is different at the time of 
horizontal scanning fi*om which each dot differs within the dot matrix of direction of main 
scanning direction 4 (=s) dot x vertical scanning 8 (=k) dot is understood so that he can 
understand from actuation in drawing 3 , the canonical mode shown in 4, and high 
definition mode. 

[0064] And the nozzle arrays 17K, 17C, 17M, and 17Y of four colors form in a location 
which operates to the drive timing from which the phase shifted mutually in each 
horizontal scanning, and is different in the dot of four colors by horizontal scanning of the 

same time. 

[0065] New printing actuation which unified conventional interlace and a conventional 
SHINGU ring harmonically can be performed under the scanning mode which repeats 
horizontal scanning and vertical scanning simply by setting the count s of a scanning 
repeat, and the nozzle pitch k as two or more values according to this invention, 
respectively so that the above-mentioned explanation of a canonical mode, high definition 
mode, and super-high definition mode may show. 

[0066] In this new printing actuation, if its attention is paid to actuation of the nozzle 
array of one color, it will be formed of a different nozzle at the time of horizontal scanning 
from which each dot within the dot matrix of the k dots of the directions of s dot x vertical 
scanning of main scanning directions differs. Thereby, in both directions of a main 
scanning direction and the direction of vertical scanning, dispersion, such as the 
regurgitation property of a nozzle, will be distributed on an image, and image quality 
improves as a result. This improvement effectiveness in image quality becomes so 
remarkable that s and k are set up greatly. Incidentally, the conventional interlace can 
only distribute dispersion, such as a nozzle regurgitation property, only in a main scanning 
direction, and cannot distribute it in the direction of vertical scanning like this example, 
either. 

[0067] Moreover, when its attention is paid to the interrelation of actuation of the nozzle 
array of different two or more colors, by shifting the phase of the drive timing of each 
nozzle array shows that a unique dot is formed in the dot location where it differs within 
the dot matrix of above-mentioned sxk in horizontal scanning of the same time. Therefore, 
it is lost that a unique dot is formed in the same location in piles by horizontal scanning of 
the same time. Since all the dots of four colors of K, C, M, and Y which are usually used for 
color printing can be formed in a different location especially when it sets to s= 2 or more 
and k= 2 or more, the ink bleeding between these 4 colors can be prevented good. Since this 
can print an image with concentration and saturation higher than the case where 
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super-permeability ink is used when it also means that possibility that the ink of ******** 
can be used for all the ink of four colors arises again and it is made such, it can expect 
much more improvement in image quality. Incidentally, in the conventional SHINGU ring, 
if it is going to form 4 color dot in a different location, the count of a scan must be set as 4 
times or more, and if it does so, a throughput will fall to 1/2 or less [ of this example / of s= 2 
(a canonical mode, high definition mode) ]. 

[0068] Moreover, when ******** ink is used for K ink and super-permeability ink is used 
for the color ink of CMY for example, it is desirable to make it K ink of ******** and the 
color ink of super-permeability not lap in horizontal scanning of the same time. In the 
canonical mode shown in drawing 3 there K ink dot by the 1st horizontal scanning in the 
dot location of a figure 1 A color ink dot is formed in the dot location of a figure 4. In the 
2nd horizontal scanning, K ink dot in the dot location of a figure 2 A color ink dot is formed 
in the dot location of a figure 3. In the 3rd horizontal scanning, K ink dot in the dot location 
of a figure 3 The dot of two kinds of ink is divided into the location of the diagonal line, and 
it can surely form in it so that it may say that a color ink dot is formed in the dot location of 
a figure 2. If it does in this way, in order that the distance between two kinds of dots may 
separate as compared with the case where two kinds of dots are formed in the adjoining 
location of a main scanning direction or the direction of vertical scanning, ink bleeding is 
prevented much more good. If the conventional SHINGU ring incidentally tends to reahze 
the same thing, the count of a scan will have to be too set as 4 times or more, and, therefore, 
a throughput will fall rather than a canonical mode. 

[0069] Furthermore, it is also possible by setting s or k as a still larger value to form the 
dot of four colors in the location which does not adjoin at all mutually by the same time 
horizontal scanning. For example, in super-high definition mode, since it is set as s= 4 and 
k= 8, the dot of four colors can be formed in the dot location where it differs within the dot 
matrix of 4x8 in the same time horizontal scanning. Therefore, it becomes possible to form 
the dot of these 4 color in the location mutually left above by 2 dots. And it is possible to 
change the stage when a unique dot is formed in the same location two or more batches of 
horizontal scanning. Therefore, ink bleeding can be completely prevented now. 
[0070] Moreover, in this example, for example like the case firom a canonical mode to 
super-high definition mode, since the horizontal-scanning rate is raised with the increment 
in the count s of a scanning repeat, or resolution, there is also a merit that there are few 
falls of the throughput by the increment in the count s of a scanning repeat and resolution. 
[0071] By the way, as already stated, one-way printing and bidirectional printing are 
selectable. In one-way printing, a head is driven only in the period of the outward trip of 
head transit, and a dot is formed. In bidirectional printing, a head is driven in the period of 
the both sides of the outward trip of head transit, and a return trip, and a dot is formed. 
Therefore, as for bidirectional printing, also as for a twist, a throughput becomes high 
about twice at one-way printing, but on the other hand the dot formation location of an 
outward trip and a return trip may shift slightly, and image quality may deteriorate. This 
originates in the flight rate of the ink firom an ink jet head or the expanding rate of the wire 
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from a wire impact head being limited. Although amendment which changes the drive 
timing of a head slightly in an outward trip and a return trip may be performed by the 
control unit in order to solve this problem, it is difficult to still solve the above-mentioned 
problem completely. Especially this problem of bidirectional printing may become 
remarkable when one Rhine of a main scanning direction is divided and printed in an 
outward trip and a return trip. For example, in drawing 3 , dot printing is carried out, if 
the dot which inscribed the figure 1 on the outward trip and which inscribed the figure 3 in 
the return trip is printed, by gap of the dot formation location of an outward trip and a 
return trip, spacing of the dot of a figure 1 and the dot of a figure 3 may become less fixed, 
and image quality may deteriorate. 

[0072] In order are not conspicuous as much as possible and to carry out the 
above-mentioned problem of bidirectional printing, as for one Rhine of a main scanning 
direction, in printing actuation of this invention, it is desirable to surely print only an 
outward trip only in a return trip. For example, since the dot which inscribed the odd 
number figure is printed on an outward trip and the dot which inscribed the even number 
figure is printed in a return trip when performing bidirectional printing in the high 
definition mode shown in drawing 3 , as for one Rhine, only an outward trip is surely 
printed only in a return trip. The same thing can be said also in the super-high definition 
mode shown in drawing 4 . Thus, both conditions required in order that only an outward 
trip may surely print one Rhine only in a return trip are setting the count s of a scanning 
repeat, and the nozzle pitch k as even number. 

[0073] Drawing 5 shows the configuration of the control circuit of the printer for 
performing the above printing actuation. 

[0074] In drawing 5 , the printer driver of the external host computer 51 determines 
parameter value as shown in Table 1 based on the print mode which the user specified, 
generates the print data which fitted printing by the print mode based on this, and 
transmits this to a printer. The transmitted data are once stored in the receiving buffer 
memory 53. 

[0075] By the printer, a system controller 55 sends print data for a control signal from the 
receiving buffer memory 53 to the horizontal-scanning drive driver 57, the 
vertical-scanning drive driver 61, and the head drive driver 69 based on read in and this. 
[0076] A gate array 65 creates the image data of K, C, M, and Y each color based on read in 
and this, and writes the receiving buffer memory 53 to print data in the image buffer 67 for 
each colors. And ** of the head drive driver 65 is in a control signal from a system 
controller 55, and it drives read-out and each color nozzle arrays 17K, 17C, 17M, and 17Y 
for each color image data from the image buffer 67. 

[0077] The horizontal-scanning drive driver 57 and the vertical-scanning drive driver 61 
drive the carriage motor 59 and the paper feed motor 63 according to the control signal 
from a system controller 55, respectively. 

[0078] Drawing 6 shows the flow of actuation of the whole by the configuration of drawing 
5. 
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[0079] First, the printer driver of a host computer 51 processes image data according to the 
print mode which the user specified (Si), and transmits the print data of a processing 
result to the receive buffer 53 of a printer (S2). By the printer, a gate array 65 creates print 
data read in (S3) and based on this from a receive buffer 53 at the image data for printing 
of K, C, M, and Y each color, and writes in an image buffer (84). Next, under control by the 
system controller 55, the carriage motor 59, the paper feed motor 63, and each color nozzle 
arrays 17K, 17C, 17M, and 17Y drive, and printing is performed (S5). 
[0080] If the above actuation is repeated until printing is completed, and printing is 
completed (S6), it confirms whether modification of a print mode was inputted by the user 
with the host computer 51 (87), if there is no modification, processing will be ended, and if 
there is modification, a series of above-mentioned processings will be rerun by the print 
mode after modification. 

[0081] Drawing 7 shows the flow of image data processing ( drawing 6 , 81) by the printer 
driver of a host computer 51. 

[0082] First, parameter value, such as the count s of a scanning repeat which received 
selection of the print mode from a user (811), and hung it up over Table 1 according to the 
selected print mode, and the nozzle pitch k, is determined (812). Next, the image data of 
the origin to which application performed that is, created the scaling is changed into the 
image data of the resolution corresponding to the selected print mode (813). 
[0083] Next, according to the class of print sheet with which the user performed that is, 
chose inlc reduction processing, a duty limit is added to image data based on constraint of 
the amount of ink acceptance on the form (814). Next, color correction and binaryized 
processing are performed to the image data (generally it is each color 256 gradation by 
RGB expression), and it changes into the binary-ized data of a CMY expression (815). 
[0084] Next, it confirms whether the image data which finished the above processing is the 
optimal (816), if not the optimal, processing will be again redone from selection of a print 
mode, if the optimal, it will stand in a line, image data will be changed so that it may suit 
in order of each color dot formation according to a print mode (817), and image data 
processing will be ended. 

[0085] Drawing 8 shows the flow of processing ( drawing 6 , 85) of the scan performed 
under control of a system controller 55, and printing. 

[0086] First, alignment with the print head and a print sheet is performed so that printing 
can be started from the first print line (821). Next, it prints by driving each color nozzle 
according to the image data, running the image data of each color read in (822) and 
carriage from the image buffer 67 (823). After horizontal scanning finishes, only the 
vertical* scanning pitch L moves a print sheet (824). 824 is repeated firom step 822 until 
I'page printing is completed. 

[0087] If it completes (825), the above scan and printing processing will be repeatedly 
ended, until printing of the last page completes the above processing. 
[0088] As mentioned above, although one suitable example of this invention was explained, 
this invention can also carry out various modes other than this example. For example, this 
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invention is applicable not only to color printing but monochrome printing. Moreover, it is 
applicable also to printing expressing multi-tone by expressing 1 pixel by two or more dots. 
Moreover, it is applicable also to a drum scan printer. In addition, by the drum scan 
printer, a main scanning direction and the carriage transit direction turn into [ a drum 
hand of cut ] the direction of vertical scanning. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The perspective view showing the machine configuration of the principal part 
of the color ink jet printer of the serial scan mold concerning one example of this invention. 
[Drawing 2l The top view showing the array of the ink jet nozzle arranged in the field 
which meets print head 15K of this example, and the form 1 of 15CMY. 
[Drawing 3] The mimetic diagram in a canonical mode having shown the situation of 
concrete dot formation. 

[Drawing 4l The mimetic diagram in high definition mode having shown the situation of 
concrete dot formation. 

[Drawing 5] The block diagram showing the configuration of the control circuit of this 
example. 

[Drawing 6] The flow chart which shows the flow of actuation of the whole control circuit. 
[Drawing 7l The flow chart which shows the flow of image data processing by the printer 

driver of a host computer 51. 

[Drawing 8] The flow chart which shows the flow of processing of the scan performed under 

control of a system controller 55, and printing. 

[Description of Notations] 

1 Print Sheet 

7 Carriage 

15 Print Head 

17 Nozzle Array 

19 Ink Jet Nozzle 

51 Host Computer 

55 System Controller 

65 Gate Array 



